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Diseases of Cane in New Guinea* 
By C. G. Hucues 


INTRODUCTION 


In the autumn of last year the 
Bureau of Sugar Experiment Stations 
sent Mr. J. H. Buzacott and the 
writer on a trip to New Guinea with 
the aim of collecting canes from both 
coastal and highland areas. ‘The 
coastal areas visited were those about 
Lae and Port Moresby and the Laloki 
Valley on the Kokoda Trail. Pre- 
vious expeditions had reported on the 
type of cane to be found in these parts 
and it was not expected that any 
startling new discoveries would be 
made there. In the highlands, how- 
ever, the expedition was visiting an en- 
tirely new area and nobody knew what 
would be found. It is true that a 
scientist from Hawaii had gone up to 
the central highlands in 1937, but the 
place was then still virtually unknown 
and he was able to penetrate only a 
few miles from the eastern edge of 
the plateau. Since that date a much 
larger part of the area has been 
brought under control as administra- 
tive posts have beer extended into 
New districts, but the work was held 
in abeyance during the 1939-45 war 
years and there is still much to be 
done. The government officials and 


missionaries advancing from _ people 
to people in their civilizing work 
rarely included agriculturalists, al- 
though an exception must be made 
for the officers who founded and have 
carried on the Highlands Agricul- 
tural Experiment Station at Aiyura 
on the eastern end of the central high- 
lands. Even these officers, though, 
were not interested in sugar cane, ex- 
cept as it was an item of diet for the 
natives, and certainly made no ob- 
servations on the non-noble, or wild, 
canes used extensively as garden 
fences. 

The Bureau cane collectors, there- 
fore, found an untouched field of en- 
deavour and discovery in the use of 
cane on the highlands. It is only 
natural then that the general article 
on the expedition, which appeared in 
the October, 1951, number of the 
“Cane Growers’ Quarterly Bulletin,” 
should include a large section on the 
role of both types of cane in the lives 
of the highland natives. 

The “noble” canes are thick, sweet 
and juicy and are grown in the native 
gardens as an important item of food. 
Queenslanders are familiar with this 
type of cane since nobles, like Badila, 


A fuller article on cane diseases in New Guinea is now in press as a Technical Communication 


of this Bureau.—Ed. 
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Korpi and Oramboo, and _ seedling 
nobles such as Cato, Comus and §.]J.2, 
are still, or have been until recently, 
grown on a commercial scale in this 
State. The New Guinea native chews 
his sugar cane to get the juice and 
makes no attempt to make either 
sugar or an alcoholic drink from it. 
He has numerous varieties to select 
from and is always on the lookout 
for any promising new canes from 
other districts. The noble canes were 
of interest to the collectors, but since 
this type has become less important 
with the development of hybrid canes 
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with respect to wild canes might sur- 
prise, but the fact is that these are 
just as much an item of native agri- 
culture as the nobles, although in a 
different manner. ‘They are used for 
fences around the gardens and the 
more vigorous are sought after and 
specially multiplied by growing in 
damp spots for that purpose. 


THE DISEASES OF CANE IN 
NEW GUINEA 
Several diseases had already been 
known to occur in New Guinea prior 
to 1951, and the writer observed all 


Fig. 18—Leaf shredding on cane in New Guinea caused by downy mildew disease. 


countries, it 
was felt that the accent should be on 
the wild canes. 


in all sugar producing 


The non-nobles occur in immense 
number and variety in the coastal 
areas in New Guinea and in some 
places, such as the Markham Valley, 
are easily the most important grasses 
growing naturally. On the _high- 
lands, however, it was found that 
wild canes did not occur naturally and 
that practically all growing there had 
either been brought within recent 
times or were escapees from native 
cultivation. The term “cultivation” 


these except gumming, about the 
record of which there is some doubt. 
In addition, several known diseases 
were found and four which were quite 
unfamiliar to both members of the 
expedition. The record of gumming 
disease in New Guinea was made 
prior to 1900 and since the patholo- 
gist making it had the information 
only at second-hand and did not re- 
peat the record later, it may be that 
this disease has never occurred in 
New Guinea. 


It has certainly not been seen by 
any of the subsequent cane collectors, 
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many of whom were either trained 
pathologists or had had extensive field 
experience with the disease. The in- 
ference then is that we cannot blame 
New Guinea for the outbreaks of 
gumming which twenty to 
thirty years ago, and even within the 
past decade, caused such trouble and 
loss both in the field and in the mill. 

Diseases previously recorded and 
seen again this time included downy 
mildew, eye spot, yellow spot, pokkah 
boeng, Fiji disease, and mosaic. 
Downy mildew was found to be wide- 
spread on the highlands and occurred 


disease 


in every district visited. ‘This disease 
is now apparently extinct in Queens- 
land, but many growers will remem- 
ber the yellow stripes and the “jump- 
ups” occurring with this disease. It 
did not affect the noble canes very 
much in New Guinea and did most 
damage in the wild canes. Eye spot, 
which like the other diseases men- 
tioned, is also known in Queensland, 
was found in several areas in New 
Guinea without causing any serious 
damage. The disease yellow spot 
was seen in several localities. It has 
become important in Queensland 


QUARTERLY 


BULLETIN 4f 


within the last few seasons on account 


y to it of the im- 
Pokkah boeng is the 
fungal disease which usually shows at 
the base of the leaf blade in the wet 
season and sometimes produces mal- 
formed stalks in susceptible varieties; 
it can be found anywhere in Queens- 
land. Its wide distribution in New 
Guinea indicates that it could easily 
have come from there. Fiji disease is 
still with us in Queensland and it is 
probable that it originally came from 
New Guinea many years ago. The 
1951 expedition did not see it right 


of the susceptibility 
portant Trojan. 


on the coast but except in the Goroka 
district, it was seen everywhere on 
the highlands. In the Aiyura district 
it was a serious limiting factor to the 
growth of noble canes and several 
large gardens did not show a_ single 
normal stalk owing to the ravages 
of the disease. Mosaic was seen very 
rarely in New Guinea. 

New records of diseases in New 
Guinea made by the 1951 expedition 
included the stem rots, rind disease, 
red rot and a rot due to the fungus 
Schizophyllum, red rot of the leaf 
sheath, banded sclerotial disease and 
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rust. It is not really surprising that 
the stem rots have not been recorded 
before, for they were seen only in 
very small amounts. This is to be 
expected because these weak parasites 
flourish best in cane weakened 
through over-maturity, senility, or 
some other debilitating cause and such 
damaged cane is very rare in the 
gardens. Red rot of the leaf sheath 
and banded sclerotial disease occur 
in Queensland but generally do very 
little damage in commercial canes. 
Rust is also present in Queensland 
and it also could possibly have come 
from New Guinea. 

Four diseases were seen in New 
Guinea which were quite unknown to 
the Bureau officers. ‘They included 
two types of leaf stripes, a leaf spot 
and a disease causing pustules on the 
leaves. The cause of these diseases is 
not known, but there is as yet no 
indication that they were brought 
back with the cane setts sent from 
New Guinea. 


QUARANTINE 

Disease-conscious farmers might 
well be asking what steps have been 
taken to prevent cane diseases being 
brought from New Guinea to Queens- 
land. They can rest assured that the 
Bureau has taken every precaution 
possible, for not only have the un- 
known diseases to be contended with, 
but there is also the possibility that 
diseases which are common to both 
countries may occur in New Guinea in 
a more virulent form than in Queens- 
land and would do serious damage if 
ntre duced here. 


It was an impossibility to plant the 


setts from New Guinea in an insect- 
proof quarantine house, as_ is 


done 
annual importations 
from overseas and plantings therefore 
had to be made in the field. The site 
chosen and made available through 
the courtesy of the Director of Horti- 
culture in the Department of Agri- 
culture and Stock, was on the Red- 
lands Horticultural Experiment 


with the usual. 
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Station some 19 miles from Brisbane 
and many miles from commercial cane 
fields. ‘The plantings were not made 
until all cow cane in the vicinity had 
been found free from Fiji disease, for 
its presence might have led to infec- 
tion in the New Guinea canes and con- 
sequent restrictions on their distri- 
bution to various parts of Queensland. 


The New Guinea canes had been 
collected under such a range of con- 
ditions and often when exposed to 
disease infection that the most strin- 
gent precaution had to be taken to 
prevent any diseases getting through; 
in addition, measures had to be taken 
so that the occurrence of a disease in 
an odd stool or so would not cause 
the destruction of the whole batch. 
First of all, every sett was treated on 
receipt in Queensland in a hot, mer- 
curial dip before planting so as to kill 
any insects or surface fungal spores. 
Regular inspections were made as 
soon as the shoots came up and at the 
same time a regular spray programme 
was instituted. This consisted of a 
mixture of DDT. and lime sulphur. 
The DDT. insecticide was intended 
to control any insects which might be 
capable of transmitting disease, and 
it did its job so successfully that not 
a single leaf hopper was found on the 
plants during their growth. The lime 
sulphur would control any mites and 
as a fungicide would prevent spore 
production by the various _ leaf- 
spotting fungi. Several stools were 
found to be affected with Fiji disease, 
but these were destroyed and in the 
absence of the leaf hopper which 
spreads the disease, even neighbour- 
ing stools are considered safe for 
planting. 


\t the present time, despite the 
drought of last spring and early sum- 
mer, the introductions have made fair 
growth and will shortly be distributed 
to the various Experiment Stations. 
Some have krrowed and have set seed 
which has already been sown by the 
plant breeder at Meringa. 
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The Sugar Cane Varieties of New Guinea* 


By J. H. Buzacorr 


The older varieties of sugar cane 
grown in Queensland consisted of one 
species only, that known as noble cane 
and belonging to the species called 
“officinarum”. Varieties of more 
recent origin are mainly hybrids be- 
tween noble canes and a wild species 
of sugar cane called “spontaneum”. 
Actually botanists distinguish six dif- 
ferent species of sugar cane and of 
these no less than four are to be 
found in New Guinea. Of three of 
these, this country is definitely the 
stronghold. Undoubtedly, the most 
important of these four species is the 
“oficinarum” or noble cane. These 
noble canes are cultivated by the 
natives. This soft type of sugar cane 
is very important in the economy of 
the native. 

FOOD VARIETY 

It serves largely as one 
sources of carbohydrate 
tomarily, is used for a 


of their 
and, cus- 
“between- 


meal”, particularly in the highlands 
where coconuts are non-existent. 


Very many different varieties are to 
be found and a good gardener may 
grow as many as 20 types in his small 
garden. 

There is no sign that noble sugar 
cane has ever existed in a truly 
“wild” state there and the indications 
are that the species is a result of con- 
tinuous selection by the natives over 
a period of possibly thousands of 
vears. 

This figure is not exaggerated since 
our records show that sugar cane was 
first introduced into China about the 
vear 100 B.C. That is over 2000 
years ago and as the Chinese used the 
cane for chewing, then it is obvious 
that the noble species of cane was 
evolved long before that date. 

These noble canes grow to a great 
size in New Guinea, particularly in 








* Address at Field Day at Meringa on May 23rd, 1952. 


the highlands where they do not 
arrow and are grown for periods for 
three or more years. At such an age, 
the stalk frequently attains a 
length of over 20 feet and in order 
to prevent lodging, the canes 
bound to long poles. 


ROBUSTUM CANE 
The second species in order of im- 
portance to be found in New Guinea 
is that known as “robustum”. 


are 


“Robustum” grows along the banks 
of almost every stream in both high- 
land and lowlands, and in swampy 
areas, dense stands are seen. ‘lhe 
hard stalks of the species are used by 
the natives for fences and building 
purposes. After a period, the up- 
rights in these fences commence to 
grow and in a comparatively short 
time a hedge is formed which is im- 
penetrable to the major garden pests. 


THIRD SPECIES 


The third important species of 


sugar cane in New Guinea is that 
known to botanists as “edule”. ‘This 


cane greatly resembles “robustum”, 
but instead of producing a normal 
flowering spike, the flowers become 
aborted and a mass of dry flowery sub- 
stance is produced at the top of the 
stalk where the arrow would normally 
occur. 

This mealy substance, although 
flavourless and unpalatable to the 
European, is cooked and eaten with 
relish by the natives. 

FOURTH TYPE 

The last of the four species of cane 
found in New Guinea is that known as 
“spontaneum”. Strangely enough 
this is the least important to the New 
Guinea native, but the most im- 
portant of all the wild varieties to the 
canegrower. The only use which ap- 
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peared to be made of “spontaneum” 
was by the small boys who sometimes 
used the slender stalks as arrow shafts. 

“Spontaneum” differs from all other 
species of sugar cane in that it is some- 
times stoloniferous, that is to say, it 
throws out underground runners 
which produce stems at intervals, and 
so results in areas covered by a dense 
growth of the cane which gradually 
spreads in all directions. 

Accordingly, some of the varieties of 
“spontaneum” have a much heavier 
stooling habit than any other species. 
From a cane breeding point of view, 
“spontaneum” has been the most 
successful of all the “wild” species. 





\t previous Field Days the entomo- 
logist has spoken concerning the best 
methods of controlling greyback and 
frenchi grubs by means of the ap- 
plication of benzene _ hexachloride. 


lo-day it is | roposed to 


| discuss 


Address at Field Day 
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Fig. 20 Some of the large attendance of growers at Meringa Field Day listening to 
an address. 


The Effects of BHC in Pest Control* 


By G. Wirson 


Meringa on May 23rd, 1952. 
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Practically all the successful com- 
mercial canes of the world in recent 
years have spontaneum blood in their 
ancestry, and in Queensland it is 
represented in the breeding of such 
valuable varieties as Q.28, Q.47, Q.50, 
Trojan and Pindar, just to mention a 
few. 

The total list of varieties sent back 
to Australia from New Guinea by the 
1951 expedition included 139 different 
noble varieties, 21 “robustum”™ varieties 
and four “spontaneum” varieties. No 
varieties of “edule” were taken, since 
that species, which cannot be used for 
breeding purposes, had no value to the 
Queensland cane industry. 


aspects of the use of BHC other than 
those of actual grub control. 

Benzene hexachloride is now used 
on 35,000-40,000 acres of sugar cane 
land in Queensland each year, and the 
question is often asked what is the 
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effect of the BHC in that land other 
than that of preventing grub damage 
to cane crops, and will there be a 
cumulative effect either beneficial or 
harmful brought about by repeated 
applications for a number of years. 

Frequent enquiries are received by 
the Bureau as to whether the BHC 
will affect organisms living in the soil 
such as earthworms or bacteria which 
are beneficial to crops of cane or 
green manure. 

Examinations of the bacterial popu- 
lation in soil treated with BHC were 
carried out briefly during the early ex- 


periments with the chemical in 1945-6 


and no harmful effect was detected. 





grown on land where BHC was ap- 
plied but where no grub, wireworm or 
other known insect pest could be 
found. In our present state of know- 
ledge we cannot explain this, nor can 
we foretell whether the continual use 
of BHC over many years will bring 
about other effects that have not be- 
come apparent in the short time that 
has passed since it was first used. 
But the Bureau is embarking on a 
programme of long term field trials 
combined with laboratory work to de- 
termine the effects of BHC apart from 
that of controlling grubs. In the trial 
areas land will be preserved free of 
BHC, while on adjacent areas the 
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Fig. 21--Implement display at Meringa Field Day. 


Observations by our field officers have 
not revealed any adverse effect on 
earth worms. No harmful effect in 
cane crops has yet been observed ex- 
cept where the BHC was wrongly 
used, and our present knowledge of 
the action of BHC is sufficient to ex- 
plain how the damage can be avoided 
by correct application. 

On the other hand, it is occasionally 
reported that a crop appears better 


minimum standard dressing for grub 
control, 75 Ib. per acre of 20% BHC 
is applied on each three-year period 
of plant and two ratoons. Other por- 
tions of the same land will receive 
heavier applications in an endeavour 


to accelerate whatever effe may re- 
ilt. On these trial areas the crop 
vill be weighed year aiter year: this 


will demonstrate whether there is any 
cumulative toxicity created in the soil 
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by the BHC. Observations can be 
made at the same time on the effect 
of the BHC on bacteria, earthworms 
and smaller soil insects by comparing 
over a long period the populations on 
treated and untreated soil. 

One of our staff has commenced and 
is at present engaged in studying the 


effect of BHC on the numbers of in- 
sects and mites that live in the soil 
but sre too small to be seen by the 


naked eye. The total population of 
these organisms is of the order of 100 
million per acre, sometimes less, fre- 
quently more and they consist of a 
large number of species whose relative 
importance to the crop can be stated 
only in the vaguest of terms. The 
effect of BHC on each of the many 


species and the consequent effect on 
soil condition or crop growth is a sub- 
ject which provides scope for a large 
volume of work. 

While the Bureau is engaged in 


these long range experiments there is 
something that can be done by the 


individual canegrower; that is to 
familiarise himself with the best and 
most economical methods of applying 
BHC in accordance with the findings 


of the Bureau up to the present time. 
Mention has been made of harm done 
to crops by the wrong use of BHC. 
At this Station on our Field Day last 
vear visitors were able to see the poor 
germination that resulted from placing 
BHC in the bottom of the drill 
directly below the plants. The germ- 
ination was 53 per cent. of normal. A 
field trial was described in which the 
BHC had been applied as a mixture 
with the fertilizer, a procedure which 
caused a considerable loss of growth. 
That trial has since been harvested 
and the cane weighed. The mixing of 
fertilizer with BHC gave a yield of 
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13.8 tons of cane per acre as com- 
pared with 21.0 tons where the BHC 
and fertilizer were applied separately. 
The loss of 7.0 tons per acre is a high 
price to pay for the sake of saving the 
time needed to apply the BHC sep- 
arately. 

Our field trials have indicated the 
quantities of BHC required for ef- 
fective grub control, and the infor- 
mation has been made available by 
publication in the Cane Growers’ 
Quarterly Bulletin which is supplied 
to every canegrower. ‘The canegrower 
should adhere to the recommended 
amounts as closely as possible for two 
reasons; first, good farm economy de- 
mands that he obtain the best pro- 
tection from grub damage by apply- 
ing no less and no more than the 
amount required; second, the use of 
unnecessarily large quantities may 
lead to bad soil effects. 

It is important also to pay attention 
to correct placement and covering of 
the BHC. Burying it too deep in the 
drill, for instance below the plants, 
gives poor control of greyback grubs, 
and failure to cover the BHC when 
applied at the correct level has often 
resulted in grub damaged cane. A 
little foresight and planning may be 
required in such operations as culti- 
vation for weed control or the ap- 
plication and later removal of heavy 
soil cover on young cane for the pur- 
pose of moisture conservation so that 
these operations do not interfere with 
the position of the protective band of 
BHC. In badly grub infested areas 
BHC application is of paramount im- 
portance, for that reason farm equip- 
ment and methods should be selected 
that will allow the BHC to be used to 
the best advantage. 


sw 


—— 
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Farm Machinery Field Day—Nambour 


During 1950 a farm machinery field 
day was held on the farm of Messrs. 
Oakes & Son, Maroochy River. The 
demonstrations proved of great in- 
terest, attracting visitors from Mary- 
borough to Beenleigh. The venture, 
being concerned only with tractors 
and implements, was one quite new 
to the Queensland industry and such 
was the interest in the 1950 display 
that a further field day was organised 
on 30th April, 1952, by the Moreton 
Mill Suppliers’ Committee and 
machinery agents of Nambour and 
district. 

The same farm was selected and be- 
sides the demonstration of tractors 
and implements by four firms, a sub- 
ject of considerable interest was the 
first loader introduced into the area 
for use this season. Demonstrations 
by Mr. Toft, the designer, evoked 
much discussion, and performance of 
this machine under local conditions 
will be watched with great interest 
this year. 





Demonstrations by the Vacuum Oll 
Coy. of the killing of headland weeds 
and grasses using an emulsifiable oil, 
was of great interest, this being 
heightened by the use of a tractor- 
mounted power rig for application of 
the material. During mid-day break, 
films dealing with phases of the oil 
industry were shown by Shell Coy. 
The crowd of about 400 included 
agricultural students from the Nam- 
bour Rural School and addresses by 
Mr. D. A. Low, M.L.A., and leading 
figures in the industry were well re- 
ceived, 

Such was the success of the day 
that the idea will undoubtedly spread 
to other sugar growing centres and 
become a feature of the year. On 
the night following the demonstra- 
tions, a social was arranged to en- 
able machinery representatives to 
meet members of the Mill Suppliers’ 
Committee sub-branches for an ex- 
change of views on the requirements 
for mechanization of local cane cul- 


ture —N. McD. S. 
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Fig. 22--Portion of the gathering at the Farm Machinery Field Day at Nambour. 











48 CANE GROWERS’ 





In recent years it has been the 
cane-breeding policy of the Bureau to 
concentrate on the production of cane 
varicties which are either early matur- 
ing oO! 


possess 


good sugar content 
early in the harvesting season. The 
first fruits of this planning will very 
soon be available to the industry in 
the variety Q.57. 

This cane was bred at our Meringa 
Station and is the result of crossing 
Q.27 with Q.31. The latter variety 
was a cross between Oramboo and 
H.Q.409, so that Q.57 contains one- 
quarter of Oramboo blood. Growers 
will recall that Oramboo was one of 
the best early maturing canes ever 
grown although its 
other growth characteristics militated 
against it becoming a major variety. 
bluish coloured 
lighter in colour than 


in Queensland, 


Q.57 is a cane, 
Pindar. 
It germinates rapidly and well and 
produces a well-stooled, uniform crop. 
The stalks are not so thick as those of 
some 


rather 


other varieties, but they are 
Normally the crop 
stalks pack well, 


weights. 


robust and heavy. 
is straight and the 

| Growt! 
is erect and covel is eood: so far 
arrowing ] is not Deen ODserved, , ‘he 

t | I LT 
cane rashes freely and _ ratoons 
rapidly and uniformly. The = sugar 
r . . - ’* . . 
good, and while it is not 
arly maturer, 1 
Tre jan early in the season. A 
valuable factor 1s that Q.57 stands up 
well in heavy crops. 


content 
ane 


it has better quality 
than 


The variety has performed uni- 


Babinda 


formly well in the Cairns, 
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and Burdekin districts, but its be- 


haviour at Mossman and _ Innisfail 
has been indifferent. The cause of 
this differential behaviour is not at 


present clear, but new stocks are be- 
ing introduced into each of these 
areas. There would not appear to be 
any valid reason why a variety which 
performs well at Bartle Frere should 
grow indifferently on the red soils at 
Innisfail. 


The present supply position for this 
variety is as follows: In the Lower 
Burdekin all available stocks have 
been planted out this year and there 
will be sufficient for a general distri- 
bution to the growers of the three 
mill areas in 1953. In the Cairns 
area a fair acreage has been planted 
but it is not yet clear whether stocks 
in 1953 will be sufficient for general 
distribution there or at Babinda. In 
the Central and southern areas the 
variety will not be available for a few 
years, during which time propagation 
of the small stocks will be carried on 
as rapidly as possible. 


There is no information to date that 
Q.57 will be a satisfactory variety for 
areas south of the Burdekin. Ex- 
perience on the variety’s performance 
in those districts has yet to be ob- 
tained. The need for varieties with 
good early sugar is not so urgent in 
Mackay where Q.50 gives reasonable 
returns, but in Bundaberg and more 
southerly areas, canes with higher 
early sugar would make a valuable 
contribution to the industry. 


—N.J.K. 
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Fig. 23—Q.57 on Meringa Sugar Experiment Station. 
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Fertilizing and Other Soil Practices* 


sy L. G. 


ever- 
is an item 


The high and _ seemingly 
increasing cost of fertilizer 
of particular importance in the 
economy of the cane farm. Most of 
our soils are deficient in at least one 
of the main plant foods, i.e., nitrogen 
phosphoric acid or potash—and quite 
frequently all three are present in in- 
sufficient amounts to support maxi- 
mum crop growth. Fertilizer usage 
is now a routine practice for virtu- 
ally all growers in all mill areas. 
However, whether his usage of this 
high priced material is as efficient as 
it might be, and whether it is applied 
in the correct proportions calculated 
to bring about the most economic re- 
sults, are questions which every in- 
telligent farmer should ask himself. 

In order to get an overall picture of 
our fertilizing practices, let us con- 
sider what has happened over the last 
five years for which fertilizer usage 
figures are available. During the 
period 1946-1950 some 274 million 
tons of cane were taken to the mill 
and this contained, in round figures, 
the equivalent of 55,000 tons of super- 
phosphate and 38,000 tons of muriate 
of potash. All of this was removed 
from the soil except for a small pro- 


portion which was returned as mo- 
lasses or mill mud dressings. Over 
the same period the industry used 


71,000 
only 


tons of superphosphate but 
25,500 tons of muriate of potash. 


So far as potash is concerned there 
is no room for complacency and we 
are faced with the inescapable con- 
clusion that our soils must become de- 
ficient in potash unless we change our 
present methods. The majority of 
our soils cannot produce indefinitely 
when only 66 per cent. of the potash 
taken out is returned, and we should 
use every means at our disposal to 
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place our fertilizing methods on a 
more efficient basis. 

I feel a little hesitant in again tell- 
ing you that the Bureau provides a 
free soil testing service by means of 
which any grower may have the fer- 
tilizer requirements of his soil in- 
dicated with a considerable degree of 
certainty. Strangely enough many of 
you seem to be unaware of this, al- 
though we use every means at our 
disposal to bring it to your notice. 
There is little doubt that correct fer- 
tilizing pays and that it is an im- 
portant factor in the maintenance of 
the fertility of our soils which are so 
continuously planted to sugar cane. 


In addition to the close relationship 
existing between the amount of fer- 
tilizer used and increased tonnage of 
cane there is also a direct effect on 
maturity and c.c.s. content, particu- 
larly in the case of nitrogen. Many 
trials and observations over the years 
have indicated the necessity for the 
early application of sulphate of am- 
monia top dressings. Of recent years, 
we have noticed a growing tendency, 
possibly mainly amongst new growers, 
for a more. haphazard attitude 
towards this important aspect 
and the application of the top dress- 
ing may be delayed until February. 
Many trials carried out in the past 
have indicated that a late application 
of sulphate of ammonia will stimulate 
growth, thus delaying maturity and 
depressing the manufacture of sugar. 
The result is that c.c.s. is undesir- 
ably low, particularly in the early part 
of the season. Except in abnormal 
circumstances it is advisable to apply 
sulphate of ammonia well before 
Christmas. During your tour of the 
Station you will have noticed a block 
of autumn plant cane on Block B2 in 
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which a trial has been set out to com- 
pare the effect of early and late sul- 
phate of ammonia dressings on two 
varieties—C.P.29/116 and Q.50. On 
some plots the top dressing will be 
applied in one application, while in 
others it will be split into 2, 3 or 4 
equal applications. Monthly determ- 
inations of c.c.s. content in combina- 
tion with these variations in treatment 
will indicate whether these two im- 
portant cane varieties require differ- 
ential treatment insofar as nitrogen 
applications are concerned. In view 
of the high cost of sulphate of am- 
monia due to recent price increases, 
it is essential that this material be 
used as efficiently as possible. 

You will, no doubt, recall that on 
previous Field Days we have spoken 
to you of the long range trials which 
have now been running for many 
years on this station. One of these, 
the trash trial on Block E3a_ was 
pointed out by your guide this morn- 
ing. The fundamental principle un- 
derlying these trials is an investigation 
of the behaviour of the physical con- 


dition of the soil under continuous 
cultivation to cane. Certain’ varia- 
tions such as trash conservation or 


long fallowing under green manure 
crops have been introduced but the re- 
sults indicate that the inherent fer- 
tility of this red soil shows little sign 
of degeneration. Of course, the trials 
have proved that the plant food con- 
tent, particularly nitrogen and potash, 
depreciates rapidly unless an adequate 
fertilizer programme is adhered to. 
Undoubtedly this soil, which is 
naturally loamy, mellow, easily 
worked, well drained and aerated, has 
maintained these important charac- 
teristics over the years. 

Other soils, not only in this district, 
but occurring throughout the sugar 
belt, have not been so kindly treated 
by nature in their make-up. They 
are much more sensitive to the mech- 
anical disturbance which occurs dur- 
ing the necessary cultural operations. 
The moisture range at which they can 
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be satisfactorily worked is restricted 
and they exhibit a readiness to be 
dusty, caked and cloddy, to set as hard 
as iron or to be puddled and sloppy. 
In short, they represent a most un- 
desirable physical condition from a 
plant’s point of view for a consider- 
able period of the life of the crop. We 
might say that this is the world’s No. 
1 soil problem at the present time. 
For many years research organisations 
have spent much time and energy in 
trying to determine the factors which 
control the physical behaviour of soils. 
A great deal of this work has centred 
round the value of organic materials, 
but the results were somewhat con- 
fusing. Gradually, however, the 
conviction began to emerge that while 
some types of organic matter were 
effective, others had little or no value. 


Further work indicated that particular 
types of chemical compounds asso- 
ciated with this organic matter seemed 


to contain 


power of 
crumbs or 


in a marked degree the 
causing a soil tc form 
aggregates. Substances 


such as sugars and other carbo- 
hydrates were beneficial main!: be- 
cause of their effect upon the living 
microbial population of the sci!. Soil 
bacteria, in turn, produced somewhat 
similar chemical susbtances, which 


were greatly beneficial to the sci!. The 


actual manner in which _thes¢ 


com- 
plex materials were formed is some- 
what obscure, but a_ considerable 
amount of evidence has been amassed 
to indicate that somehow associated 
with organic decomposition there 
occurs a group of chemicals which 


have a far-reaching effect on tie be- 
haviour of clay particles. 

The next step was to attempt to 
produce these chemicals synthetically 


and recently compounds whose con- 
stitution is fundamentally milar, 
have been prepared. Whether these 


are identical with those formed in 
nature is difficult to tell, but they are 
undoubtedly related, and have been 
found to have a tremendous effect on 


soil structure formation. One of 
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these synthetic chemicals produced by 
the Monsanto Chemical Co. is called 
“Krilium,” and it has been claimed 
that 4 Ib. of this material is equiva- 
lent to about | ton of compost inso- 
far as soil amelioration is concerned. 
Tests carried out by the Bureau with 
a sample of the material which we 
have recently obtained, have shown 
that it is capable of greatly improving 
the physical condition of some of our 
soils. Of course, we have as yet been 
able to test it out under laboratory 
conditions only, but the work will be 
extended to the field as soon as large 
samples become available. At _ this 
stage it should be pointed out these 
materials are not yet a commer- 
cial proposition and even if they could 
be obtained in sufficient quantities 
their present cost would prohibit their 
economic usage. Nevertheless, it is 
our intention to test this material 
thoroughly under local conditions and 
to maintain close contact with over- 
seas investigations particularly in view 
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of our past experience in which other 


complex synthetic chemicals have 
rapidly become of definite economic 
value. 


With regard to the pre-emergence 
control of weeds with 2,4-D, I think it 
may be safely said that this method 
has proved itself to be entirely prac- 
ticable and economic under a wide 
range of conditions. In many areas a 
large number of home-made boom 
sprays are in operation and pre- 
emergence spraying is now a routine 
part of farm management. There 
have been failures, of course, but these 
are usually attributable to unsuitable 
equipment or to the use of the 
chemical on soils in which weed 
growth has already commenced. To 
those of you who are contemplating 
using the method, I would suggest 
that you should consult Mr. Knust of 
this station, or one of his officers, in 
order to ensure that only the recom- 
mended procedure is adopted. 


Forecast of Approved Varieties for 1953 


In accordance with usual practice. 
the Bureau has prepared a forecast 
of the changes it is proposed to make 
in the approved variety list of 1952. 
Any interested farmers’ organisations 
which consider alterations should not 
be made along the lines indicated, or 
wish to submit any other changes, are 
invited to submit their views to the 
Director of Sugar Experiment Stations 
before 30th November, 1952. Any 
objections against varietal deletions 
or suggestions for additions must be 
accompanied by a detailed statement 
of the reasons for such objections or 
suggestions. No action can be taken 
in respect of late or unsubstantiated 
requests. 


Mossman—D.1135 to be deleted. 


Mulgrave (North of Fig Tree Creek) 
—SJ.4 to be added. D.1135 to 
be deleted. 


Mulgrave (Babinda District)—S.].4 
to be added. 


Invicta) (North of ‘Townsville)— 
Ragnar to be added. 


Proserpine—C.P.29/116 to be added. 


Qunaba—P.O.J.213, Q.25 and Q.48 
to be deleted. 


Millaquin—P.O.J.213, Q.25 and Q.48 
to be deleted. 


Bingera—P.O.J.2725 and Q.48 to be 
deleted. 


Fairymead—Q.25 and 
deleted. 


Gin Gin—Q.48 to be deleted. 
Isis—Q.48 to be deleted. 
Moreton—Trojan to be deleted. 
Rocky Point—Q.42 to be deleted. 


0.48 to be 


< 
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New Cane 


Varieties ?* 
By Norman J. Kinc 


The large number of inquiries re- 
ceived during the past year indicate 
that the Queensland cane growers are 
very interested in the canes which we 
collected in New Guinea. I would 
like to take this opportunity to report 
to you on their progress since being 
planted in this State and to describe 
how they will be tested for suitability 
under our conditions. 

It was during May and June of last 
year that the varieties were air- 
freighted from New Guinea to Bris- 
bane and since they had to be quar- 
antined for a year in an area where 
commercial cane was not grown they 
were planted on the Horticultural 
Station at Redlands, some 19 miles 
from Brisbane. In all, 165 varieties 
were received, two setts of each hav- 
ing been packed and forwarded by the 
expedition. 

The conditions for germination 
were anything but favourable. You 
will recall the severity of the 1951 
winter. But with frequent watering 
and by covering the planting drills 
with sheets of glass to maintain some 
warmth in the soil a reasonably good 
strike developed. Throughout the 
winter and the long dry spell which 
followed it a few varieties were lost, 
but a large amount of material has 
survived and it will keep our cane 
breeders and field staff busy for years 
to come. The canes have been in- 
spected every week by our patholo- 
gists and some preliminary informa- 
tion is already available on their 
growth habits. 

When the canes were collected from 
native gardens in New Guinea growth 
characteristics could not be observed 
because of the natives’ habit of tying 
all canes up to long poles to keep 
them upright. Some of these varieties 
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have already shown a tendency to 
sprawl and this would limit their use 
in our industry. 

During September 
available planting material from the 
New Guinea canes will be forwarded 
to our four Sugar Experiment 
Stations. The noble-type canes will 
be divided between the Stations but 
the wild types will go to Meringa 
only since it is only at that 
centre that they can be used for breed- 
ing. The New Guinea collection in- 
cluded 24 breeding canes, the re- 
mainder being noble types which 
may be suitable for commercial pro- 
pagation in Queensland. 

South Queensland did not benefit 
to any great extent from previous ex- 
peditions to New Guinea, although 
such varieties as Mahona, Oramboo, 
Korpi and N.G.16 were grown to 
some extent. Badila was never a 
really satisfactory cane for this area. 
That was to be expected since the 
previous collections were all made in 
the New Guinea lowlands where con- 
ditions are very tropical. It was 
only natural that canes found in such 
an environment should not do their 
best in the cooler areas of lower rain- 
fall in South Queensland. The 1951 
expedition, however, may have a dif- 
ferent result for southern growers. 
Most of these canes were collected in 
the highlands at elevations between 
5000 and 8000 feet where days are 
warm and nights cool. Canes which 
grow well under such conditions might 

e expected to react favourably to 
the climate of Bundaberg and we are 
optimistic regarding their perform- 
ance in this area. 

As soon as stocks have been built 
up at each Experiment Station plant- 
ings of the New Guinea canes will 


of this year the 


ir Experiment Station. 
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be made in every district of the State. 
This procedure will ensure that no 
variety will be discarded before being 
thoroughly tried out under all condi- 
tions. At the same time plantings will 
be made in disease resistance trials at 
our Pathology Farm near Brisbane 
so that the resistance or susceptibility 
of each variety to all our major 
diseases will be determined. It fol- 
lows, as with our own seedling canes, 
that a variety which is found to be 
susceptible to, say, Fiji disease, would 
not be propagated in a district where 
that disease existed. 


There is still a lot of work to be 
done in sorting out the value of all 
these varieties. Sugar content has to 
be assessed, germination and ratoon- 
ing reliability noted, growth habits 
studied and a deal of other informa- 
tion obtained. Although we = are 
optimistic we must also keep in mind 
that we are already raising on this 
Station 6000 new varieties each year 
and the good new canes are few and 
far between. 


I believe that our best chance of 
success from the expedition is from 
the wild breeding canes which have 
given to our cane breeders a new sup- 
ply of breeding material. In particu- 
lar the giant robustum which was 
found in New Guinea will be used to 
the utmost in the cross pollination 
programme. ‘This is a long range pro- 
ject the effects of which may not be 
seen in the industry for many years 
but if only one new cane superior to 
our present ones results from this 
breeding the expedition will have been 
worthwhile. 


In explanation of our anxiety to 
obtain further breeding material it is 
desirable to draw a comparison with 
some past experience. You will all 
recall the early thirties in South 
Queensland when gumming disease 
Was causing such serious losses and 
when the varieties you were growing 
nearly all susceptible. ‘Then 
P.O.].2878 which had _ been 


were 


came 
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had in its 
which con- 


bred in Java and_ which 
family tree a wild cane 
ferred the characters of gum resist- 
ance and vigour. This cane put Bun- 
daberg on the map. But this wild 
ancestor did not possess resistance to 
Fiji and downy mildew diseases and 
we were soon in trouble again. There 
are a lot of different types of wild 
canes and we are anxious to breed 
from any which show promise of con- 
ferring a new favourable character. 
It is not only in disease resistance 
that our interest lies. We want the 
characters of high vigour, early sugar, 
drought resistance, and others. 


Occasionally such factors are met 
with individually but never are they 
combined in one variety. A judicious 
breeding programme can produce the 
tailor-made cane but the cane breeder 
must have the right material to work 
with, and it is only by means of ex- 
peditions into new territories that it 
can be located. 


But the industry should not be 
wholly dependent upon the efforts of 
the cane breeder to increase his pro- 
duction per acre. There is good reason 
to believe that best use is not being 
made of the varieties now being 
grown, and we should not be looking 
around for canes with superior pro- 
ducing powers until such time as the 
limit of capacity of the present ones 
has been reached. Bundaberg’s best 
year was in 1948 with a crop which 
averaged 28 tons per acre. There 
were a lot of 50 and 60 ton crops har- 
vested that year but there must have 
been a large number of poor ones to 
bring the average down. It is appre- 
ciated that some of the assigned land 
does not possess the capacity to grow 
large crops, but better fertilizing and 
cultural methods can still make big 
improvements on much of the district 
soils. 


In relation to the same subject it 
must occur to many of you that the 
results of irrigation in this district 
always satisfactory when 


are not 
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compared with crops grown entirely 
by rainfall. Irrigation can be quite 
uneconomic as a farm practice if it is 
looked upon as a means of tiding a 
crop over a dry period. Irrigation, to 
be successful, must be sufficient to 
maintain continuous growth. It is 
only in this way that the best returns¢ 
are obtained from irrigation and the 
best use made of the variety’s 
capacity to produce. 

I mention these matters to em- 
phasise the point that new varieties, 
whether they be from New Guinea 
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or elsewhere, are not the cure for all 
of our production ills. Varieties are 
one phase of farm production, and an 
important one, but on their own they 
will not bring about the maximum 
yield of which the soils are capable. 

Best varietal usage is intimately 
linked with intelligent fertilizing, good 
farm husbandry and, on_ irrigated 
farms, with uninterrupted growth. It 
is only when all these factors are ap- 
plied that the best will be obtained 
from present or future cane varieties. 


Meeting of Sugar Experiment Stations Board 


A meeting of the Sugar Experiment 
Stations Board was held in Brisbane 
on Monday, August 4th. The Hon. 
H. H. Collins (Minister for Agricul- 
ture & Stock) presided and the other 
members present were Mr. A. F. Bell 
(Under Secretary for Agriculture & 
Stock), Mr. J. W. Inverarity, and Mr. 
W. Poustie. 


A lengthy agenda included discus- 
sion of the estimates of expenditure 
for the 1952-1953 year, a staff Super- 
annuation Scheme, representation at 
the International Congress in the 
British West Indies and the im- 
plications to the industry of certain 
symptomless virus diseases. 


The Board decided that the Bureau 


would send two delegates to the 
British West Indies Congress and that 


these would be the Director, Mr. 
Norman J. King, and a mill technolo- 
gist, Mr. C. B. Venton. These officers 
will leave Australia during next 
March. 

Concern was expressed at the wide- 
spread finding of ratoon stunting 
disease which is now known to exist 
in areas from Cairns to Rocky Point. 
The Board gave consideration to a 
pathologist going to Berkeley Uni- 
versity, California, to study the latest 
methods in virus detection with a 
view to focussing research on this and 
other virus diseases in the Queensland 
sugar industry. 


A considerable amount of formal 
business was transacted and the date 


of the next meeting was set down for 
Wednesday, December 3rd.—N.].K. 
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The Pathology Glasshouses 
sy C. G. Hucues 


As mentioned in a brief note in 


a 
recent number of the Cane Growers’ 
Quarterly the Bureau recently took 


delivery of three pre-fabricated, metal- 
frame glasshouses from a British en- 
gineering firm. The order had been 
given some time ago but the firm’s re- 
ceipt of it clashed with new re- 
armament plans and there was an 
unexpected delay in delivery. One of 
the houses has been sent to the Lower 
3urdekin Sugar Experiment Station 
for seedling raising, but the others are 
in course of erection in the Domain 
Pathology Plot which is within walk- 
ing distance of the Bureau’s head 
office. One house is for the testing of 
varieties against Fiji disease, the 
other for general investigational work. 


The smaller, Fiji house measures 
approximately 38 feet by 18 feet and 
is built on low foundation walls. It 


covers an area of ground excavated to 
take 12 inches of good soil. The setts 
for the trial will be planted directly 


into this and watered and fertilized as 


required to give the quick, lush 
growth so important in the develop- 
ment of the disease. The insect 


population within the house will be 


. 


under control to the end that the hop- 
pers which transmit the disease can 
operate freely. To prevent the escape 

of infested hoppers and the entry of 
insects preying on the hoppers all 
openings will be covered with a fine 
mesh gauze. Access to the interior 
of the house is through a small vesti- 
bule which should prevent insects 
coming in or escaping on the workers’ 
clothes. 


The larger house is 53 feet long 
and the same width as the other and 
is set on concrete walls 3 feet 4 inches 
in height. The internal floor is of 
concrete and will support the benches, 
etc., necessary for the experimental 
pot work. All openings in this house 
are also screened against insects and 
entrance is through the same sort of 
vestibule. An exhaust fan is fitted to 
one end of the gable in each house 
and it also is insect proofed. 


South-east Queensland is recognised 
as one of the worst storm centres in 
the world and the mountains there at- 
tract a large number of storms every 
year As Brisbane is on the fringe of 
fairly frequent so 


this area storms are 





Fig. 


24—Glasshouses under construction at the Domain, Brisbane. 
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Fig. 25—The almost completed Glasshouses. 


that the glasshouses have to be pro- 
tected against hail. This is to be done 
with 4 inch wire netting mounted on 
a frame suspending it a little over a 
foot above the glasshouse roofs. The 
longitudinal members of the frame 
an be seen clearly in the second illus- 
tration. 

At the moment of writing there is 
a slight delay in the glazing of the 
houses owing to a shortage of the 


special clips necessary to hold the 
frames in place. In addition, the in- 
sect proofing has not come to hand 
and so the hailguards which go over 
this cannot be put on. It is ex- 
pected that these difficulties will be 
short-lived and the pathologists are 
anticipating starting work in the 
houses in the near future; some cane 
has already been planted in the Fiji 
house. 


Bound Copies of Quarterly Bulletin 


During past years when binding the 
Cane Growers’ Quarterly Bulletin” 
r Bureau record purposes, bound 
opies have been offered to readers for 

nominal charge to cover cost of 
binding. The same concession is be- 
ng made once again and copies of 
Volumes 13 and 14, bound together in 
the usual cloth cover, are now avail- 
ible. 


Only a limited number of bound 
volumes have been prepared, and 
these will be used to supply orders as 
they are received. The cost of the 
bound volume is 10/-. The 
sary application should be made to 
the Director, Bureau of Sugar FEx- 
periment Stations, Brisbane, enclosing 
with the order a remittance for this 
amount. —N.].K. 
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Fig. 26—These ‘stalks represent some of those collected in New Guinea in 1951. 
—Photo by courtesy A.S.P.A. 





1 Ocroper, 1952.} CANE GROWERS’ QUARTERLY © BULLETIN 59 


ROYAL NATIONAL SHOW 





Fig. 27—-This model farm was the centre-piece of the display in the Sugar Court. 
—Photo by courtesy A.S.P.A. 
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Fig. 28—Panels showing the New Guinea expedition, pest control, and the use of chemical 
weedicides. 


—Photo by courtesy A.S.P.A 
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The Overall Disease Position* 
By NORMAN J. KING 


It has been stated on very many 
occasions that up to about 20 years 
ago Queensland possessed the finest 
collection of sugar cane diseases to be 
found in any sugar producing country. 
At that time the major diseases, gum- 
ming, downy mildew, Fiji, leaf scald, 
chlorotic streak and mosaic were 
flourishing and uncontrolled, while 
certain minor ailments including top 
rot. dwarf, peg-leg, knife cut, etc., also 
extracted their toll from the growers’ 
returns. 


It is of interest and value to ex- 
amine the position to-day and to 
assess the extent to which disease 
control has progressed. Gumming 
disease was in the main a South 
Queensland complaint but its effects 
were felt in outbreaks at Mackay, 
Gordonvale and Mossman, and, in 
point of fact, the last remnants of the 
disease were in the far north. Gum- 
ming is, we are confident, now only a 
memory to Queensland producers, and 
if it should recur in the future the out- 
break will be a minor one and subject 
to rapid control. The varietal posi- 
tion in central and southern Queens- 
land is such that a flare up of the 
disease is impossible and it is only in 
such very susceptible canes as Clark’s 
Seedling and S.J.4 in the North that 
the disease may again be seen. 


Downy mildew was the State’s 
most widespread major disease. It 
occurred at various times in Moss- 
man, Hambledon, Mulgrave, Lower 
Burdekin, Mackay and Bundaberg, 
and was suspected of having been 
present in earlier years in other 
northern areas. It has, with justifi- 
cation, been referred to as Queens- 
land’s most serious cane disease. An 
energetic campaign based on inspec- 
tion, destruction of diseased stools, 


1 


plough-out orders and varietal control 


carried out by the Bureau and the 
Cane Pest and Disease Control 
Boards, demonstrated the effective- 
ness of such measures. In some areas 
the battle was fought in the presence 
of susceptible varieties, in others the 
less resistant ones were disapproved, 
but in all cases the disease was finally 
eradicated. So far as is known to- 
day, downy mildew has ceased to 
exist in sugar cane in this State. 
The third major affection was Fiji 
disease and this, in the early thirties, 
seemed to present an _ insuperable 
problem in some areas. A study of 
the method of transmission of the 
disease was undertaken and once this 
was established the control system 
was inaugurated. Fiji disease resistant 
varieties were sorted out by resistance 
trials, the cane breeding programme 
was directed towards the production 
of new canes which were not suscep- 
tible and. Disease Control Boards 
were inaugurated in Bundaberg, Isis, 
Maryborough, Nambour. and Rocky 
Point. These Boards inspected all 
cane in the affected areas and 
destroyed diseased stools; the Bureau 
erdered eradication of badly diseased 
blocks, encouraged the planting of 
more resistant varieties, controlled 
the use of plants from suspect areas 
and, in every way possible, sought to 
clean up the diseased districts. The 
result to-day is that no Fiji disease is 
known to exist in the Childers or 
Maryborough areas and the infection 
in Bundaberg, Moreton and Rocky 
Point is reduced to the stage where 
complete eradication is in sight. 


The concentration of effort in the 
period just past as been directed to- 
wards these three diseases. Unfor- 
tunately in some areas of the State, 
notably the far north, leaf scald and 
chlorotic streak have persisted due to 





* An address delivered to the Annual Conference of The Queensland Canegrowers’ Association. 
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the fact that no well-planned campaign 
has been developed to deal with them. 
The time has now arrived when Cane 
Pest and Disease Control Boards in 
those areas can switch their major 
efforts towards the control of these 


diseases, but their inspectional work 
will be rendered immeasurably more 
effective if they receive the whole- 
hearted co-operation of the growers 
in their districts. Disease control is 
not achieved merely by inspection of 
cane and the digging out of diseased 
stools. Of greater importance is the 
use of clean plants when planting 
fields and an adherence to a policy of 


never taking plants from a_ block 
known to be diseased. 
Both leaf scald and chlorotic streak 


diseases are transmitted in planting 
material and, in addition, leaf scald 
disease is spread from affected to 
healthy stools by cane knives. It is 
obvious, therefore, that, in the absence 
of control measures, diseased cane 
is being planted every year in most far 
northern areas and that, where leaf 
scald is present, it is being spread by 
cane knives. Although leaf scald is 
limited to the districts North of 
Townsville, chlorotic streak also 
occurs in the Maryborough and 
Moreton areas. In Maryborough 
measures for control have already 
been inaugurated and a proclamation 
has been issued which controls the 
use of cane plants on affected farms. 
The extension of such a control to 
other diseased districts is a logical 
step and is a matter to which serious 
consideration will have to be given in 
the near future. 


Growers in affected areas will 
naturally be curious to what extent 
their crops are being affected by these 
diseases and what improvements in 
yield might be anticipated as the re- 
sult of growing only healthy cane. The 
Bureau has carried out several trials 
dealing with this very subject. Plant- 
ings have been made with chlorotic 
streak diseased plants versus healthy 
plants of a number of varieties. These 
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plantings have been made on growers’ 
own properties and the crop has been 
weighed at harvest time. In one trial 
at Moreton healthy cane yielded 54 
tons per acre in the aggregate of 
plant and first ratoon cane as con- 
trasted with 38 tons per acre for 
diseased planting material. The loss 
of 16 tons per acre represents more 
than the difference between profitable 
and uneconomic farming. Other trials 
have not been so clear cut in their re- 
sults but all have indicated similar 
trends and in all cases there is a loss 
of cane and sugar per acre—and, of 
course, of growers’ income—as the re- 
sult of planting diseased setts. 


With leaf scald the losses are equally 
spectacular. In one northern district 
there are known to be 1400 acres of 
a certain susceptible variety. Inspec- 
tions this year disclosed that every 
block was affected with leaf scald 
disease. The photograph which is 
exhibited here at the conference illus- 
trates the effects of leaf scald on one of 
these blocks. It shows the dead cane 
left by the cutters when the block was 
harvested in 1950. This standing, 
dead cane plus the dead stalks on the 
ground did not constitute the total 
loss. Other diseased stalks which 
were sent to the mill reduced the aver- 
age sugar content. It was estimated 
that half the crop was left in the field. 


Such losses cannot be allowed to 
continue in an industry which depends 
for its stability on a high state of 
efficiency. If growers, and in particu- 
lar smaller growers, are to survive 
and extract a_ reasonable livelihood 
from the business of cane growing 
there can be no room for diseased cane 
with its accompanying losses. That 
is the economic angle. But there is 
another one just as important. The 
Bureau has an obligation to eradicate 
diseases with a view to facilitating 
movement of cane plants. between 
areas; it could, in the absence of 


chlorotic streak and leaf scald; make 
a wider range of varieties available— 
varieties which by virtue of. their sus- 
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ceptibility cannot be considered for 
general planting. Some of the major 
diseases have been cleaned up; the 
others can be controlled similarly if 
the effort is great enough. 

Clean seed projects are the nucleus 
f a control. The establishment of 
plantings of approved susceptible 
varieties in selected locations in each 
mill area would provide growers with 
clean stocks for initial plantings. In 
the case of chlorotic streak it is known 
that cane on high, well-drained land 
remains relatively free of the disease 
and it is in such a location that plants 
should be grown to supply low-land 
farms. It would be necessary to draw 
plant supplies from such sources for a 


The End of Downy 


Since the last 
mildew disease in the Hambledon 
‘rea in 1949 and in Bundaberg in 
1950 the State’s cane crops have, as 
far as can be ascertained, been free 
f this once major disease. Downv 
mildew outbreaks cccurred at one 
time or another in practically every 
area from Mossman to Bundaberg, 
and in view of the fact that this 
disease was not only spread by plants 
but was also wind-borne, its conquest 
can be hailed as a major victory in 
disease eradication. ‘The unceasing 
vigilance on the part of the Bureau 
staff and the supervisors and_ in- 
spectors employed by the various 
Cane Pest and Disease Control Boards 
has been responsible for the destruc- 
tion of the affected stools and fields. 
Should the control be complete and 
no further outbreaks occur the limita- 
tions imposed on the growing of sus- 
ceptible varieties in certain areas can 
be relaxed, 

It has been routine practice on the 
part of the Bureau to subject all new 
cane varieties to downy mildew 
disease resistance trials on an isolated 
property south of the Bundaberg cane 
growing district. Such _ resistance 
trials will be continued in the future 
as it is desirable to know the reaction 


findings of downy 
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number of years since plantings made 
on diseased farms would become in- 
fected gradually and could not them- 
selves be used for plant supplies. Leaf 
scald could be controlled in similar 
fashion and so long as the disease is 
not carried into the clean stocks by 
infected knives the plant source should 
remain clean. 

North Queensland Cane Pest and 
Disease Control Boards very quickly 
took over the BHC campaign and 
demonstrated their ability to estab- 
lish effective control of the grub pest. 
It is only a matter of re-gearing them- 
selves for a disease control campaign 
and we are confident that the results 
will justify the effort involved. 


Mildew Disease ? 


of all new varieties to disease even 
when that disease may not exist in a 
given area. But because of the dis- 
appearance of downy mildew disease 
from commercial cane in the State the 
trials will, in future, be carried out 
at the Bureau’s pathology farm near 
Brisbane so that the possibility of 
downy mildew re-entering canegrow- 
ing districts will be eliminated. 

The old downy mildew trial site on 
the Elliott River, south of Bundaberg, 
will be converted to a variety garden. 
The Bureau, as is well known to the 
industry, imports a lot of promising 
cane varieties from abroad; it also 
exports a lot to fill requests received 
from other sugar cane growing 
countries throughout the world. An 
isolated variety nursery where all our 
cane varieties are grown in a disease 
free condition is very desirable as a 
source of plants for export purposes 
and also to send varieties to any part 
of this State. During 1953 the Elliott 
River block will be planted up with a 
variety collection and all setts will be 
specially selected and treated before- 
hand to ensure, as far as practicable, 
freedom from any known disease. 


The nursery will be irrigated and will 
be operated from the Sugar Experi- 
ment Station at Bundaberg.—N.].K. 











oO 


=) 


he 
ng 


ed 


ng 


yur 
ase 


ses 
art 
iott 
ha 
be 
ore- 


ble, 


ase. 
will 
yerI- 


1k. 





GROWERS’ 


1 Ocroper, 1952.} CANE 


QUARTERLY 


BULLETIN 63 


Chemical Sprays for Weed Control 


By L. G. VaLuance 


{The heavy demand for the Bureau’s 
Farm Bulletin No. 12 has resulted 
a rapid depletion of the supplies of 
this publication. For the benefit of 
those growers who were unable to ob- 


tain a copy of the Farm Bulletin it 


INTRODUCTION 


Weeds have been the bugbear of the 
farmer from time immemorial. They 
have added to his cost of production 
and limited the growth of his crops 
in no uncertain manner. It is safe 
to say that ever since man commenced 
to till the soil to provide himself with 
the food required for his existence the 
major portion of his unceasing toil has 
been devoted to the eradication of 
these unwanted pests. In the early 
days his good friend the horse assisted 
to lighten his burden. The advent of 
the internal combustion engine and 
the development of the fast moving 
high clearance tractor brought about 
an immeasurable improvement. In all 
these practices the methods were fun- 
damentally similar in that the weeds 
were destroyed by mechanical break- 
ing off, mutilation of essential grow- 
ing parts or severance of roots from 
close contact with the soil. Tine and 
disc implements have been developed 
which will work efficiently under 
widely varying soil and crop condi- 
tions. 

Nevertheless there are limits to what 
a machine can do and certain of these 
limitations are imposed by the condi- 
tions necessary for the most favour- 
able growth of the crop plant itself. 
An instance that immediately comes to 
mind is that the crop with which we 
are concerned—sugar cane—thrives 
best in moist soils in warm and humid 
climates. It is under such conditions 
that weeds make their most vigorous 
growth, but it is an unfortunate fact 


will be reprinted in this and the Janu- 
ary, 1953, issues of the Canegrowers’ 
Quarterly. The following — section 
covers the principles of pre-emergence 
and contact spraying, while the next 
issue will describe farm built equip- 


ment.—Ed. } 


that the wetter the soil the less effici- 
ently will soil disturbing implements 
operate. Above all, the question of 
cost is of paramount importance, and 
in an endeavour to reduce the evet 
mounting cost of production, cane 
growers have focussed their attention 
on the most recent developments of 
chemical weed control which give ex- 
cellent promise of being efficient, 
economic and practicable. 


BRIEF OUTLINE OF CHEMICAL 
CONTROL METHODS 

A few years ago a farmer would 
have dismissed as theoretical nonsense 
or wishful thinking the possibility of 
using a chemical which could be merely 
sprayed on the soil surface and which 
would thereby prevent the develop- 
ment of weed and grass seeds. That 
this substance would also be particu- 
larly lethal to growing weeds and would 
not harm the cane plant under nor- 
mal conditions seemed fantastic. How- 
ever that such a chemical exists is 
nevertheless true. In actual fact it 
has now been widely demonstrated 
that quite a few chemical substances 
have these “pre-emergence” and selec- 
tive weed killing properties. Most of 
them fall within the group of chemi- 
cals known as hormones. 


A hormone is a growth promoting 
substance the presence of which in 
very small amounts is necessary for 
the various growth processes of plants. 
An excess, however, will bring about 
abnormal growth of certain internal 
parts of the plant to the detriment of 
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others. ‘The plant will then cease to 
make natural growth and ultimately 
dies. Small seeds that have just germ- 
inated and immediately make contact 
with the hormone—as happens when 

thin film of the solution is sprayed 
on the soil—are particularly susceptible 
in this respect. ‘The tiny plant which 
has just commenced its life is unable 
to withstand contact with even a trace 
of the hormone and it immediately 


ti 
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known and most widely tried chemi- 
cal is that scientifically termed 2,4- 
dichlorophenoxyacetic acid, the name 
of which has been shortened for every- 
day usage to 2,4-D. In addition to its 
pre-emergence properties 2,4-D is also 
a “selective” weedicide, i.e., it is harm- 
ful to some plants but has no injurious 
effects on others. Many weeds of the 
broad leafed type are readily affected 
but, in general, grasses are immune 


Fig. 29—The treated row on the right was sprayed with 2,4-D immediately after planting in 
April, 1950, and the photograph was taken in the following July. 


ceases to make further development. 
Herein lies the property which is of 
mmense value to the farmer, i.e. the 
pre-é€mergence control of weed and 
grass seeds. 

In the formulation and manufacture 
of these useful substances the chemist 
has undoubtedly come to the aid of 
of the agricultural engineer in the de- 
velopment of new and efficient methods 
for the destruction of weeds and 
grasses that interfere with the growth 


of the crop plant. Possibly the best 


unless sprayed with highly excessive 
amounts. Since cane comes within the 
latter category, 1.¢., cane is a grass, 
2,4-D is useful for killing weeds in 
cane fields without serious risks of in- 
jury to the cane plant itself. 
However, as a selective weedicide, 
2,4-D has only limited value in sugar 
areas. This is because many grasses 
infest cultivated land and have just as 
big a nuisance value as the broader 
leafed plants which are usually 
described as weeds. Therefore, 2,4-D 
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when sprayed cn a mixed weed and 
grass population would kill only the 
weeds, leaving the grass free of com- 
petition and able to develop even more 
vigorously. For such circumstances a 
“contact” or “post-emergence” spray 
should be used, the details of which 
are described later under the heading 
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ing districts of Queensland. Further- 
more the increasingly serious difficulty 
of obtaining sufficient farm labour 
pointed to the necessity for quicker and 
less labour consuming methods. It was 
well known that arsenical compounds 
were efficient weed killers and even in 
recent years were being used in cane 





Fig. 30—Young ratoons in which the cane rows only were sprayed. Note the heavy 
weed growth in the middles as compared with the absence of weeds in the rows. 


“Contact or Post-Emergence Sprays.” 
In certain special cases, which will also 
be mentioned later, 2,4-D is particu- 
larly valuable as a contact spray for 
“bell vine” or “star of Bethlehem” con- 
trol. 

The widespread use of chemicals of 
these types in overseas sugar countries 
Prompted investigation into their pos- 
sibilities for weed control under the 
conditions existing in the sugar grow- 


fields in other countries, particularly 
in Hawaii. On large plantations with 
experienced gangs, such _ virulent 
poisons could be used with reasonable 
safety and satisfactory results, but 
their general adoption in Queensland 
by a large number of individual farm- 
ers is undesirable. Apart from the 
safety factor, trials carried out by the 
Bureau as far back as 1915 indicated 
that, except for special purpose work, 
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arsenicals were not particularly effec- 
tive unless used in heavy quantities, in 
which case they were costly, and in- 
jurious to cane. 
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plots were set out throughout all the 
major cane growing districts. The work 
proceeded along two main lines of in- 
vestigation. Firstly the possibility of 


Fig. 31—Innisfail— Showing good control of weeds 21 weeks after spraying 
with 2,4-D. The row on the left was not sprayed. 


Preliminary trials with chemical 


weed killers of the hormone type were 
commenced by the Bureau in 1946, and 
during 1949 and 1950 a large number 
of experimental and demonstrational 


using 2,4-D for pre-emergence control 
of weeds and grasses under the dif- 
ferent types of farm management 
existing in the many sugar districts 
was investigated. Secondly, it was 
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realised that an efficient contact spray 
would be extremely useful for use 
when the pre-emergence effect wore 
off and weed and grass seedlings com- 
menced to grow. Therefore a number 
of different materials were investigated 


QUARTERLY 


BULLETIN 67 


economically. Results such as those 


shown in Figures 29, 30, 31, 32 quickly 
convinced many growers of the efficacy 
of the method which is now being 
rapidly adopted as a routine practice 
on many properties. 





Fig. 32—Innifail—Showing the control of weeds 20 weeks after the 
initial spraying. This row received two applications of 2,4-D. The 
portion of the row in the background was not sprayed. 


to determine their suitability as a spray 
for this purpose. 

These trials were particularly suc- 
cessful and their results indicated that 
Pre-emergence applications of 2,4-D 
can be readily used as part of normal! 
farm operations to control weeds and 
grasses in cane fields effectively and 


However, it is not sufficient merely 
to have these weedkillers 
available; it is essential to know how 
to use them correctly. For this reason 
this Bulletin has been prepared in 


valuable 


order that all canegrowers may have 
access to the information required. 
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PRE-EMERGENCE SPRAYS 


For this spray 2,4-D is dissolved in 
water and sprayed on to the surface 
of the soil which must be clean and 
free from weeds. The success of this 
operation lies in making sure that no 
weeds or grasses are rooted and grow- 
ing at the time of spraying. This is an 
obvious necessity since 2,4-D as a con- 
tact spray will mot kill grasses and does 
not bring about an effective kill of 
weeds at the amount used per acre for 
pre-emergence work. Pre-emergence 
spraying can be used very successfully 
in both plant and ratoon cane pro- 
vided the above precaution is taken. 


Time of Application 

(a) Plant cane—The spray can be 
applied immediately after planting. In 
fact, the sooner the better, since at this 
stage the soil is clean and seeds have 
not germinated. In a field that has 


been properly prepared for planting 


the soil is in good tilth and there is a 
minimum of clods and lumps which 
might interfere with obtaining a good 
soil coverage by the spray. The 
method can be applied to both autumn 
and spring plant. A point to be remem- 
bered is that 2,4-D will not prevent the 
emergence of nut grass and the use of 
sprays for the control of this pest is 
dealt with later in this Bulletin. 


(b) Ratoon cane.—2,4-D may be 
used very effectively for pre-emergence 
control in ratoon cane. Since the cul- 
tural treatment of ratoons varies some- 
what from district to district it is de- 
sirable that a farmer should work out 
the best time to make the application, 
having in mind the particular type of 
cultivation operation he intends to 
carry out. He must, however, be 
guided by the fundamental principle 
that growing weeds and grasses should 
not be present when the spray is ap- 
plied. Admittedly it is sometimes dif- 
ficult to be sure that no seedlings are 
present. A recent pre-emergence fail- 
ure that was noted in North Queens- 
land occurred because, although the 


land had been worked and was ap- 
parently clean, the cultivation had been 
done under very moist conditions and 
the seedlings had not been killed but 
merely transplanted. ‘Therefore it is 
readily seen that the timing of the 
application of the spray is most im- 
portant. 

Successful results are being obtained 
in ratoon crops by raking and burning 
the crop residues, discing and then 
spraying immediately. In such cases 
the row of stools’ only is sprayed. 
Grubbing is done subsequently in the 
inter-row space without affecting the 
pre-emergence control desired in the 
cane row. Weed control in the inter- 
row is done by the usual cultivation 
methods, whilst the soil in, or close to, 
the cane row does not require disturb- 
ing until considerably later when an 
operation such as the application of 
sulphate of ammonia or benzene hexa- 
chloride has to be carried out. 


Because cultural operations vary, 
not only from district to district but 
also from farm to farm, it is not pos- 
sible to lay down a set of rules which 
will apply to all occasions. For in- 
stance, in some areas benzene hexa- 
chloride is not required, in others grub- 
bing is not carried out and cutting 
away is modified to suit individual re- 
quirements. An added complication 
often occurs with plant cane where the 
soil cover over the plants is either de- 
creased or increased according to 
weather conditions. However, it is 
felt that a method which will give from 
8 to 20 weeks freedom from weeds 
has a definite place in normal farm 
routine. ‘The attempt to fit it in with 
required cultivation practices is well 
worth while, even if it entails some 
modification of these operations. 


Blanket Spraying versus Row Spraying 

There are two main ways in which 
pre-emergence sprays may be used in 
either plant or ratoon cane. In the 
first place a complete or “blanket” 
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cover may be given, in which case both 
the cane rows and the middles or inter- 
rows receive a uniform application. 
Secondly, only the cane rows and the 
soil extending about a foot on either 
side are treated while the middles are 
not sprayed. (See Fig. 30). Both 
methods have their own particular vir- 
tues and the question of which to use 
mainly depends upon the type of cul- 
tivation subsequent to planting or 
ratooning that is required to be done. 

For instance on soils of good physi- 
cal condition, such as the red volcanic 
soils of Bundaberg. blanket pre- 
emergence spraying can be satisfac- 
torily carried out. Plant cane on these 
soils requires little cultivation. The 
normal cultural procedure is to take 
off the sharp shoulders of the drills 
soon after planting. The cultivation 
which is done at more or less frequent 
intervals merely to control weeds can 
be dispensed with. Practically all that 
remains to be done is to work the soil 
into the drill so that the field is levelled 
ut by the time the cane is out of 
hand. This latter can be accomplished 
late in the season as long as there is 
sufficient clearance for the tractor. 
Obviously then, between planting and 
“filling in” there is a period of several 
months in which it is not normally 
necessary for an implement to go on 
to the field for cultivation purposes. 
During this period weed control can 
be taken care of entirely by chemical 
spraying. 

For ratoon crops on these soils 
blanket spraying can also be satisfac- 
torily carried out. After grubbing and 
application of the ratooning fertilizer 
mixture no further implement working 
is required until the cane is out of 
hand. except for the purpose of con- 
trolling weeds. This latter is unneces- 
sary when sprays are used. 


In other areas and for different soil 


types. many growers prefer to culti- 
vate the middles and spray only the 
cane row itself. This method has sev- 
eral advantages and is rapidly becom- 


ing the most popular method of using 
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chemical weedicides in North Queens- 
land. In the first place, since only 
about half the soil surface is sprayed, 
the amount of chemical used is cut 
down to half that required for com- 
plete coverage, and there is conse- 
quently an appreciable saving in cost. 
Secondly, there is no spray film cover- 
ing the surface of the inter-row and 
therefore the grower may cultivate and 
loosen this area as often as he thinks 
fit. Weeds growing between the rows 
do not require the same frequent at- 
tention as do those growing in the 
cane row, since even if they are 
allowed to become fairly well estab- 
lished they can still be destroyed by 
cultivation without a great deal of 
difficulty. Such is not the case in the 
cane row where, if for any reason, the 
weeds get out of hand there is often 
no alternative but to resort to costly 
hand chipping. 


Perhaps at this stage it should be 
made quite clear that the soil to which 
the pre-emergence spray has been 
applied should not be disturbed after 
being sprayed. ‘The very thin film of 
weedicide that is absorbed by the soil 
at the surface must remain as un- 
broken as possible to be effective. If 
a farmer insists that he must stir up 
and loosen his soil at very frequent 
intervals then he cannot 
use a pre-emergence 


effectively 
spray. How- 
ever, nowadays such a procedure is 
more the exception than the rule and 
many growers are finding that they can 
fit in spray control methods very suc- 
cessfully and efficiently with their more 
essential cultivation operations. For 
example, the correct time to apply ben- 
zene hexachloride may vary from 
August to November according to dis- 
trict conditions. In the case of the 
early applications a pre-emergence 
spray can be given immediately after- 
wards and weed control can _ be 
achieved without disturbing the soil 
in the cane row until it is necessary to 
top dress with sulphate of ammonia 
late in the year. The late application 
of insecticide for grub control does not, 
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in any way prevent several weeks or 
possibly months of freedom from 
weeds being obtained from the use of 
a pre-emergence spray earlier in the 
season. After the sulphate of ammo- 
nia application has been completed a 
final spraying can be given if desired 
and the cane left without further at- 
tention until out of hand. 


Rate of Application for Pre-emergence 
Control 


(a) Amount of 2,4-D.—The amount 
of 2,4-D usually required for efficient 
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where row spraying is practised only 
about half the soil is treated and 
therefore approximately 2 lb. per acre 
is sufficient. 

Excessive applications should al- 
ways be avoided otherwise damage to 
the germinating cane sett will occur 
(Fig. 33). In growing cane, the plant 
itself can also be affected by heavy 
applications. Admittedly there is a 
reasonable amount of latitude in this 
respect and instances are known in 
which up to 8 lb. per acre has been 
used without ill effect. However, a 


Fig. 33—The sett at the top received an overdose of 2,4-D. Note the lack of root and 
shoot development as compared to the bottom sett which was untreated. 


pre-emergence control is 4lb. per acre. 
There are several proprietary lines of 
2,4-D on the market and practically all 
of these are in the form of a white 
powder containing about 80 per cent. 
of active ingredient. Of course if 
2,4-D powder with a strength of less 
than approximately 80 per cent. is 
purchased then it will be necessary to 
increase the poundage used per acre 
accordingly. This recommendation of 
4 lb. per acre refers to complete soil 
coverage and obviously, when the cane 
row only is sprayed the amount is re- 
duced correspondingly. In most cases 


grower should be careful to adhere to 
the recommended amount and he 
should make a point of realising that 
approximately only half quantities are 
required when the spray is restricted 
to the cane row. 


(b) Amount of water—lIn order to 
make up the spray solution, 2,4-D is 
dissolved in water. It may be men- 
tioned that there are several forms ot 
2.4-D. some of which are not soluble 
in water but may be dissolved in vari- 
ous oils. The water soluble form 1s 
the one most conveniently used for 
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pre-emergence work in sugar areas 
and since it is readily available on the 
market in most centres it is therefore 
recommended for general use. The 
quantity of water used is important in 
that if too small an amount is taken 
it is difficult to get a thorough cover- 
age of the soil area to be sprayed. 
Furthermore, although 2,4-D is readily 
soluble when adequate water is used 
some difficulty is encountered when 
much less than five gallons is used per 
pound of 2,4-D. On the other hand, if 
the amount of water used is higher 
than actually required the cost of the 
method is increased by the greater 
transport of water involved and more 
frequent refilling of spray containers. 
Therefore it is advisable to reduce the 
gallonage per acre to the minimum 





CONTACT OR POST 


Although there little doubt that 
the most useful chemical control of 
weeds and grasses in cane fields is the 
pre-emergence method already de- 
scribed, a certain amount of use will 
be found for a contact or post- 
emergence spray which will eradicate 
both weeds and grasses after the seed- 
lings have emerged from the soil and 
have begun to grow. Various kinds 
of weed killers of this type are avail- 
able but they suffer from two disad- 
vantages which restrict their general 
usage and make them useful only 
under certain specified conditions. 
These disadvantages are, firstly, if 
used in sufficient quantities per acre to 
give complete control of well estab- 
lished weeds and grasses, the method 
is more expensive than normal 
methods of cultivation, and secondly, 
strong concentrations will damage the 
cane plant itself, particularly young 
shoots. 





Nevertheless it is felt that such 
weedkillers can be definitely useful 
and, under suitable circumstances, 


have a place as an adjunct to pre- 
emergence 


spraying, provided the 
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that will allow adequate ground cov- 
erage and easy solubility of the 2,4-D 
powder. 

In practice it will be found that sat- 
isfactory results are obtained when the 
4 lb. of 2,4-D required for a complete 
blanket spray is dissolved in 20 gallons 
of water and applied at this rate per 
acre. Since approximately only half 
the soil area is covered in cane row 
spraying the 2 lb. of 2,4-D is conveni- 
ently dissolved in about 10 gallons. 
The amount of liquid applied per acre 
is controlled by the type of equipment 
used, and the size of nozzles; liquid 
pressure generated by the pump and 
ground speed of the tractor or truck 
carrying the outfit are important in 
this respect. These factors are dealt 
with in more detail later in this Bul- 
letin. 








uecessary precautions are taken to 


avoid heavy applications. 


CREOSOTE AND DIESEL OIL 
MIXTURES 


There are now on the market con- 
tact weedkillers suitable for use in 
sugar cane fields. These contain 70 to 
80 per cent. creosote or a mineral oil, 
together with about 3 per cent. penta- 
chrolphenol and 3 to 5 per cent. 
2.4-D. They also contain an emulsi- 
fying agent to ensure that they can be 
mixed with water for field application. 
When used according to recommenda- 
tions these preparations will give sat- 

isfactory results and will not cause 
undue damage to cane. It is essential, 
however, that they be applied before 
the weeds and grasses have made any 
considerable growth. If these are 
allowed to become established and to 
reach a height of more than two 
inches or so a satisfactory kill will not 
be obtained unless heavy applications 
are used. Such high concentrations 
are costly and uneconomic and more- 
over will cause serious damage to cane. 
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On cane fields therefore, their recom- 
mended use is restricted to the very 
young stages of weed and grass growth 
and when used in this way such con- 
tact sprays form a useful accessory to 
pre-emergence spraying where this 
latter is used as a routine farm prac- 
tice. 

Rate of Application »of Creosote and 
Diesel Oil Sprays 

Numerous experiments and observa- 
tions indicate that a suitable rate of 
application of either the creosote or 
diesel oil base spray is 4 gallons per 
acre when used for complete coverage 
or blanket spraying and approximately 
half this quantity when row spraying 
ts practised. The 4 gallons can be 
conveniently dissolved in about twenty 
gallons of water depending upon the 
type of spray equipment to be used. 
Of course, if using a power spray 
which is set to apply, say 30 gallons 
per acre, at normal tractor speed, then 
it is obvious that the 4 gallons of con- 
centrate would be dissolved up in 30 
gallons of water for blanket spraying. 
If row spraying were to be done then 
this quantity would be sufficient to do 
approximately two acres instead of 
one. 

\s explained later it is sometimes 
desirable to combine the contact and 
the pre-emergence spray so that the 
two effects can be obtained in the one 
operation. The normal contact spray 
contains insufficient 2,4-D for satisfac- 
tory pre-emergence results and it is 
necessary to add a further amount so 
that the spray solution will apply this 
material at the recommended rate, i.e., 
4 |b. 2,4-D per acre. When a weedi- 
cide containing 3 per cent. 2,4-D is 
used an addition of 3 lb. 2,4-D to every 

llons of the contact spray concen- 
trate will be necessary to ensure that 
a satisfactory pre-emergence as well as 
a contact effect is obtained if such a 
combined effect is desired. 
When to Use Creosote and Diesel Oil 
Sprays 

As previously stated, a pre-emerg- 
ence spray which has been applied 
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soon after planting or ratooning will 
begin to lose its effectiveness at periods 
which may vary from 8 to 20 weeks 
after application. The weed and grass 
seedlings commence to appear and at 
this stage the grower realises that he 
must take steps to 
either by cultivation 
spraying. 


eradicate them 
or by further 
It is not sufficient to again 
apply 2,4-D alone since when acting 
as a contact spray this chemical will 
kill the weeds only and leave the 
grasses to flourish unchecked. 


A choice of two methods exists. ‘The 
grower may clean up the emerging 
seedlings by mechanical cultivation 
and follow up with a pre-emergence 
spraying or he may eradicate them by 
using a suitable contact spray such as 
a creosote or diesel oil mixture. If 
sufficient 2.4-D is added to this con- 
tact spray as previously outlined, both 
a contact and a pre-emergence effect 
will be obtained by the single spray 
application. 


The actual method which would be 
used would depend upon the time of 
the vear and other circumstances. For 
instance, if the period were suitable for 
benzene hexachloride application, fil- 
ling in of drills or some other essential 


operation then the weeds would be 
most conveniently controlled by culti- 
vation. However, if soil and weather 
conditions were too wet for cultivation 
implements but were sufficiently dry 
for a power spray to operate, the use 
of the contact or the combined contact 
plus pre-emergence spray would be a 
valuable safeguard against the weeds 
becoming firmly established. In the 
event of a long continued spell of wet 
weather the grave risk of grass and 
weeds getting out of hand, such as 
occurred on many properties during 
the latter half of 1950, would be 
avoided. 


A further use for the creosote or 
diesel oil contact spray is the cleaning 
up of small areas in a pre-emergence 
sprayed field where the initial spray 
has not been completely effective. ‘This 
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latter may be due to temporary clog- 
ging of a spray jet, excessive ground 
cover of trash in a localised area or 
some other unforseen reason. In such 
a case a knapsack spray would be used 
to re-treat the area in question and 
kill the weeds and grasses that had 
begun to grow. It would be advisable 
to add 2,4-D to the contact spray to 
ensure a pre-emergence effect. 


A combined contact plus _pre- 
emergence spray would also have pos- 


2,4-D AND METHOXONE 


In addition to its valuable pre- 
emergence properties by means of 
which it prevents the development of 
both grass and weed seeds, 2,4-D has 
also a useful contact effect on certain 
types of weeds, although it is rela- 
tively ineffective when used in this way 
against grasses. In this respect 
Methoxone, which is an analogous 
type of hormone, has a similar weed- 
killing value. A considerable amount 
of work has been done by Bureau offi- 
cers from time to time to determine 
the effect of 2,4-D and Methoxone on 
the many and varied weed pests that 
occur in cane fields throughout the 
sugar areas. The results of these tests 
are briefly summarised in Appendix 1. 


Nut Grass Control with 2,4-D 
or Methoxone 


Since nut grass is not a true grass, 
it can be classed as a weed which has 
a degree of susceptibility to hormone 
type chemicals such as 2,4-D and 
Methoxone. However, it must be rea- 
lised that this effect is a contact one 
and not in the nature of a pre- 
emergence control. The spraying of 
the soil with these chemicals will not 
prevent the germination of the nut and 
the emergence and vigorous growth of 
the shoot. However, if the spray is 
applied to the shoot and the leaf sur- 
face is thoroughly wetted with the 
solution, it will ultimately wither and 
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sibilities on areas of plant or ratoon 
where the cane had not yet started to 
come away, but where, for some reason 
or other, the pre-emergence spray had 
not been applied before the weeds and 
grasses had commenced to grow, and 
subsequent wet weather prevented 
their eradication by cultivation. When 
attempting to cope with such circum- 
stances, however, it should be remem- 
bered that young cane shoots can be 
rather severely damaged by both the 
creosote and diesel oil preparations. 


AS CONTACT SPRAYS 


die. The killing effect extends down 
to the first nut only; this will not 
shoot again but growth will ultimately 
come from other nuts. Because of this, 
complete control of nut grass is very 
seldom achieved. 

Nevertheless, both 2,4-D and Meth- 
oxone can be of considerable use in 
areas of young cane which are nut 
infested, since it is in such cases that 
the competition of nut grass with the 
slower growing cane shoots has the 
most injurious effect. Growers in these 
areas are well aware of the difficulty 
and, in some cases, the practically im- 
possible task of keeping the soil in the 
cane row reasonably clean to allow the 
young cane plant to develop without 
serious hindrance from this pest. A 
spraying with 2,4-D at the rate of 
about 4 lb. per acre or 2 Mb. 
per acre if the cane row only 
is treated) will cause a _ cessa- 
tion of growth of the nut grass which 
has already germinated. Since Meth- 
oxone is a liquid it should be used at 
the corresponding rates of 4 gallons of 
concentrate per acre for the “blanket” 
spray, and half this amount for the 
cane row only. These amounts are 
dissolved in a convenient quantity of 
water. This will vary according to the 
output of the equipment used, but 20 
gallons of water per acre will ensure 
good ground coverage or about half 
this amount for row spraying. 
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It must be emphasised that the above 
suggestions will not completely eradi- 
cate the nut grass. But if, at the time 
of the application most of the nuts 
nearer the surface have germinated, 
the cane will be given a welcome re- 
spite of possibly 3 to 6 weeks from 
the vigorous growth of this pest, until 
it has become established and better 
able to withstand competition for 
moisture and plant nutrients. In 
some cases the effect on the leaf of the 
nut grass will be noticeable within a 
day or two as a slight withering, but 
generally about a fortnight may elapse 
before it dies. During this period the 
nut grass ceases to make active growth. 
Depending upon the season and growth 
conditions it may be advisable to spray 
a second time if a subsequent germin- 
ation occurs of nuts which, because of 
being deeper in the soil, had not germ- 
inated at the time of the first spraying. 


Methoxone and 2,4-D are usually 
equally effective for this work, al- 
though occasionally Methoxone ap- 
pears to give somewhat better results. 
This is possibly due to the fact that 
the solvent oil of the Methoxone en- 
ables a readier penetration of, or bet- 
ter adherence to, the waxy surface 
coating of the leaf. 


Control of “Bell Vine” and “Star of 
Bethlehem” 


In some districts weeds such as “bell 
vine” and “star of Bethlehem” are 
particularly troublesome, mainly be- 
cause of their ability to make growth 
in cane that is out of hand. These 
pests twine around the standing cane 
and not only do they retard the growth 
of the cane to sgme extent, but they 
seriously interfere with the pre-harvest 
burn. The tough 


entangled vines 
cause a considerable amount of 
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trouble when the cane is being cut and 
cutters demand increased cutting rates 


because of the difficulties encountered | 


thereby. Fortunately these weeds are 
very susceptible to both Methoxone 
and 2,4-D. Spray applications of 1-145 





ee 


lb of 2,4-D or 1-14 gallons of Meth- | 


oxone per acre will give practically | 


100 per cent. control. Since such appli- 
cations usually require to be made 
late in the season after normal culti- 
vation has ceased, the cane is too high 
for operating power equipment and a 
hand knapsack spray has to be used. 
The amount of water used to dissolve 
the spray concentrate will depend on 
the extent of the area that is actually 
infested with weeds. Since these are 
frequently not evenly distributed ove: 
the field it is usually more convenient 
to calculate the amounts of chemical 
and water required on a concentration 
basis rather than specify a certain 
amount per acre. 


Actually it will be found that a 0.15 
per cent. solution is effective. This is 
readily made up by dissolving 14 lb. 
of 2,4-D in 80 gallons of water or 13 
gallons of Methoxone in 100 gallons 
of water. This should be sprayed on 
the bell vine or star of Bethlehem 
wherever it occurs so as to thoroughly, 
but not necessarily excessively, moisten 
the plant. 


The above rates refer to the normal 
2,4-D on the market which is usually 
80 per cent. active ingredient. If it 
were 100 per cent. active ingredient 
material the recommended amount 
would be dissolved in 100 gallons of 
water. Methoxone, which is sold as a 


liquid, contains usually 10 per cent. 
active ingredient and therefore 14 gal 
lons dissolved in 100 gallons of wate 
will give the desired strength of 0.15 
per cent. 
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POWER SPRAY EQUIPMENT 


Commercial Units 

The only factory made power spray 
operating in cane fields for pre- 
emergence work which has_ been 
brought to our notice is the P.MS. 
“Canemaster.” ‘The Bureau has three 
of these machines which are being 
used for routine weed control on Ex- 
periment Stations. 

This machine is an efficient unit and 
general details of the model in use at 
Bundaberg Experiment Station have 
been previously described by H. G. 


Knust in the July 1950 issue of the 
Cane Growers’ Quarterly Bulletin. It 
is illustrated in Figure 34 and 
consists of a container of 60 gallons 
capacity mounted on a light angle iron 
platform bolted to the final drive hous- 
ing and drawbar of a Farmall A. V. 
Tractor. At the rear of the platform a 
standard, 3 feet long, is welded and 
braced. This has holes drilled in it at 
4-inch centres to coincide with holes 
boom frame. 


in the semi-circular 


The boom _ section 


whole 


may 





Fig. 34—P.M.S. spray outfit at Bundaberg Experiment Station with booms 


raised for travelling. 
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be adjusted to any desired height for 
delivery of the weedicide by loosening 
the two wing-nuts in the control part 
of the frame work; chains attached to 
the toy >of the standard extend to 
within 3 ft. 8 in. of the end of each 
boom for the purpose of stabilizing the 
booms. The base of the boom frame 
—which is 14 inch angle iron 4 feet 6 
iches in length—is drilled to take 4 
inch galvanised water piping elbows, 
into which the booms are screwed. 
Each spray boom consists of a 12 feet 
3 inch length of 14 inch galvanised 
water piping and into these lengths 
are welded couplings capable of taking 
t-inch droppers 12 inches long, to 
which the nozzles are screwed. Each 


spray boom carries six droppers; the 
first dropper is 


fixed 11 inches from 
the inner end of the boom and the 
remainder alternately at intervals of 
2 feet and 2 feet 6 inches. The nozzles 
used are the “Greenhouse” type of 
about 1/16 inch bore. Shackles are 
welded to the spray boom and are 
clamped around the semi-circular sec- 
tion of the frame work for the pur- 
pose of 


holding the boom in position 
when 


raised for transportation, or 
when in the horizontal position for 
spraying. 

The pump is a 


l-inch gear type hav- 
ing a | 


$-inch reinforced hose fitted to 
the suction end and a two-way valve 
fitted at the discharge end. This is 
connected to a l-inch hose for dis- 
charging surplus liquid back into the 
tank and to two 4-inch hoses which 
connect with the boom spray lines. 
‘The intake end of the suction hose is 
fitted with a fine screen—about 90 
mesh—which excludes extraneous mat- 
ter when pumping from horse troughs, 
creeks, etc., to fill the supply tank. 
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The pump is driven with an “A” sec- 
tion V belt from a 9-inch pulley fitted 
to the tractor power take off. The 
most satisfactory tractor speed was 
found to be about 2.1 miles per hour 
with the tractor in low gear. At this 
speed it was possible while using the 
small nozzles to apply 21 gallons of 
liquid per acre and cover about 6 acres 
per hour. 


This type of boom spray has much 
to commend it for spray work in cane 
fields, because it has few moving parts, 
can be easily attached to and removed 
from the tractor, and the spray 
nozzles can be simply adjusted to de- 
liver the weedicide in any horizontal 
direction. Care should be taken to 
screen thoroughly the liquid and/or 
material used and it is recommended 
that double screening of liquid should 
be practised when filling the container 
from horse troughs or creeks. 


A slightly modified machine of simi- 
lar makes in use at Meringa Experi- 
ment Station. The nozzle spac- 
ings were made a little wider 
to take care of the 4ft. 9in. row 
spacings as against 4 ft. 6 in. at Bunda- 
berg. The uneven surface at Meringa 
created some difficulty in maintaining 
an even height of the nozzles above 
the ground when the long boom 
covering six rows at once was 
used. The end sections of the 
boom were taken off, thus reducing 
the sprayed area to four rows only. 


On level uniform fields the 6 row 
boom is a decided advantage and con- 
siderably speeds up the acreage 
sprayed. However on many fields it 
will be found that a three or four row 
coverage is the maximum that can be 
efficiently obtained per run. 








